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Abstract 

 

Aging affects facial tissues, including skin, fat, muscles, and bones, with the temporal region playing a crucial 

role in both function and appearance. Temporal depression contributes to an aged look, increasing demand for 

aesthetic procedures. However, the complex layered structure and vascular pathways present challenges for 

safe interventions in this region. This study utilized high-frequency ultrasound to map the depth and position 

of the deep temporal arteries and assess the anatomy of the temporal region in Thai individuals aged 25–50 

years. The observational cross-sectional design included 33 participants (15.15% male, 84.85% female) with 

an average age of 33.42 years. High-frequency ultrasound was used to evaluate the soft tissue and artery 

positioning. The sample included 10 individuals with and 23 individuals without hyaluronic acid filler 

injections. Significant differences in skin thickness, subcutaneous layers, SMAS layers, temporalis muscle 

thickness, and temporal bone characteristics were observed between the two groups. Filler injections notably 

altered anatomical structures, affecting artery depth and position. Despite limitations in sample size and 

population specificity, the findings underscore the importance of detailed anatomical knowledge for safer and 

more effective injectable procedures. Ultrasound imaging serves as a healthcare tool in guiding aesthetic 

interventions in the temporal region. 

 

Keywords:  T em p o r a l  Region Anatomy, Deep Temporal Arteries, High-Frequency Ultrasound, Clinical Safety, 
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INTRODUCTION 

Aging is a dynamic and continuous process influenced by genetic and environmental factors 

such as sun exposure, wind, and trauma. Additionally, smoking and estrogen loss can accelerate 

aging, leading to morphological and physiological changes in the skin, subcutaneous fat, fasciae, 

muscles, ligaments, and bones (Hussein et al., 2025; Wong & Chew, 2021). These changes contribute 

to facial aging, prompting increased demand for esthetic interventions, including both surgical and 

non-surgical techniques (Farage et al., 2007; Meyer & Quarta, 2023; Zhang et al., 2024). 

The temporal region, located between the forehead and the ear, plays a crucial role in both 

function and appearance. This area consists of multiple anatomical layers, including the 

subperiosteum, temporalis muscle, deep and superficial temporal fascia, subgaleal fascia, 

subcutaneous tissue, and skin (Bohr et al., 2025; Velthuis et al., 2021). Interventions in this region 

require precise anatomical knowledge to ensure safety due to its complex layered structure and 

intricate vascular pathways (Hong et al., 2025; Cotofana et al., 2022). Previous studies have 

indicated that the supraperiosteal layer of the temporal fossa is a relatively safe site for deep temple 

augmentation because major blood vessels, such as the superficial temporal artery and middle 
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temporal vein, run superficially to this plane (Beleznay et al., 2015; Bae et al., 2023). However, the 

deep temporal arteries, branches of the maxillary artery, traverse the temporal fossa and may 

anastomose with adjacent arteries, including the lacrimal, supraorbital, and middle meningeal 

arteries (Amans et al., 2023). Understanding the precise depth and position of these arteries is 

essential for preventing complications during injectable procedures (Accioli et al., 2003; Bénateau 

et al., 2002; Collier, 2015; Lee et al., 2023; Sihag et al., 2020). 

High-frequency ultrasound has emerged as a valuable tool for real-time visualization of 

anatomical structures, offering a noninvasive, cost-effective, and precise method for assessing the 

depth and position of arteries and soft tissues in the temporal region (Alimova et al., 2023; Gyöngy 

et al., 2024; Haykal et al., 2023; Li et al., 2023; Sigrist et al., 2024). There is a broad consensus 

regarding its clinical and anatomical utility across recent literature. For instance, Zhao et al. (2023) 

demonstrated the effectiveness of ultrasound in analyzing layered anatomy in the Chinese 

population, highlighting the advantages of ultrasound over cadaver-based methods. Lee et al. 

(2022a) confirmed ultrasound’s role in enhancing the safety of hyaluronic acid filler procedures by 

guiding injections and identifying vascular pathways. Similarly, Bae et al. (2023) emphasized the 

importance of mapping the deep temporal arteries during augmentation procedures to avoid 

vascular complications. 

Although these studies agree on the clinical value of ultrasound, they diverge in scope and 

population focus. Zhao et al. (2023) emphasized anatomical description in a Chinese cohort; Lee et 

al. (2022a) focused on procedural technique and complication prevention; and Bae et al. (2023) 

focused on vascular depth and mapping. Notably, these studies were all conducted outside the Thai 

context and did not examine potential changes in anatomical structures due to prior filler injections. 

This represents a clear gap in ethnic-specific anatomical data and the impact of past interventions 

on soft tissue and vascular positioning. This study addresses this dual gap by integrating anatomical 

assessment and procedural safety considerations within a Thai population, thereby contributing to 

both clinical practice and population-specific anatomical knowledge. 

Although these studies provide valuable insights, limited research has focused specifically on 

the depth and position of the deep temporal artery and soft tissues in the Thai population. Given 

that facial anatomical characteristics, including soft tissue thickness and vascular structure, can 

vary by ethnicity and geographic population, generating Thai-specific data is important to ensure 

the safety and efficacy of esthetic procedures in this demographic (Farkas et al., 2005). Studies 

conducted in other populations, such as Chinese or White groups, may not fully capture the 

anatomical nuances of Thai individuals (Zhao et al., 2023). This constitutes a practical gap in the 

literature, as anatomical variations between ethnic groups may influence the safety and 

effectiveness of aesthetic procedures (Bae et al., 2023; Ma et al., 2024; Nikolis et al., 2024).  

This study is grounded in anatomical and diagnostic frameworks commonly used in aesthetic 

and reconstructive medicine. It builds on established anatomical models describing the layered 

structure of the temporal region, comprising the skin, subcutaneous tissue, SMAS, temporalis 

muscle, and deep temporal arteries, as documented in cadaveric studies (Moss et al., 2000; Velthuis 

et al., 2021) and more recently validated through high-resolution ultrasound (Lee et al., 2022a; 

Zhao et al., 2023). The study also adopted ultrasound diagnostic standards that enable non-

invasive, real-time assessment of these structures, aligning with current clinical practices in 

esthetic safety protocols (Haykal et al., 2023; Bae et al., 2023). By integrating these anatomical and 

imaging benchmarks, this study aims to contribute to both academic anatomical understanding and 

clinical safety improvements in the Thai population. 

Given the increasing demand for filler injections in Thailand and the associated risk of 

vascular complications, it is critical to understand population-specific anatomy (Chakhachiro & 

Waseem 2025; Jitaree et al., 2021; Phumyoo et al., 2014; Tansatit et al., 2017). Esthetic procedures 
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involving the temporal region are increasing in popularity among Thai patients (International 

Trade Administration, 2024); however, complications such as vascular occlusion persist due to 

insufficient population-specific anatomical data. This applied research seeks to address this clinical 

gap by providing detailed sonographic mapping of Thai individuals’ temporal anatomy. Therefore, 

this study addresses an applied research aim: to provide practical, population-specific data using 

HFUS to guide safer and more effective clinical interventions. Specifically, this study aimed to (1) 

determine the depth and position of the deep temporal arteries using high-frequency ultrasound in 

Thai adults aged 25–50 years, (2) compare the structural characteristics of the temporal soft tissue 

layers between individuals with and without a history of filler injection, and (3) provide clinical 

recommendations that improve the safety and precision of injectable procedures in the temporal 

region for Thai patients.  

This study provides both practical and theoretical contributions. On a practical level, the 

findings offer critical insight for clinicians seeking to reduce risks in temporal filler procedures, 

particularly in the Thai population. The detailed ultrasound-based mapping of vascular and soft 

tissue structures supports safer injection techniques and can inform population-specific clinical 

guidelines and training protocols. Theoretically, this study enhances anatomical knowledge by 

identifying structural differences in the temporal region associated with prior filler use and ethnic 

variability. These findings serve as a foundation for further anatomical, biomedical, and esthetic 

intervention studies in Asian populations. 

Based on the existing literature, this study advances three hypotheses. First, individuals with 

a history of HA filler injections are expected to show significant differences in the thickness of 

temporal soft tissue layers, specifically, the skin, subcutaneous fat, SMAS, temporalis muscle, and 

temporal bone, compared with those without a history of filler injections. This assumption aligns 

with Funt and Pavicic's (2015) findings, who suggested long-term structural alterations following 

filler use. Second, it is hypothesized that the depth and positioning of the deep temporal artery 

differ between groups, as prior interventions may displace vascular structures. Third, the artery is 

anticipated to more frequently appear above the periosteum in the filler group, a pattern previously 

noted in studies assessing post-intervention vascular pathways. These hypotheses are grounded in 

anatomical and imaging literature (Zhao et al., 2023; Lee et al., 2022a) and aim to address critical 

gaps in population-specific anatomy and esthetic procedure safety in the Thai context.  

 

RESEARCH METHOD 

Samples and Sample Size Determination 

This study employed a quantitative descriptive design with a cross-sectional approach to 

assess the anatomical characteristics of the temporal region in Thai adults. The study was 

conducted at Mae Fah Luang Hospital in Bangkok and included healthy Thai males and females aged 

25–50 years, both with and without prior filler injections in the temporal facial region. A purposive 

sampling strategy was used to recruit participants who met the inclusion and exclusion criteria. 

The sample size (n = 33) was guided by Zhao et al. (2023), who conducted a similar ultrasound-

based anatomical study in an Asian population. No formal power analysis was performed due to the 

exploratory nature of this research; however, the sample was considered sufficient to identify 

structural differences between groups. A 10% dropout allowance was also included to ensure 

adequate representation. 

The study adhered to Good Clinical Practice (GCP) guidelines and was approved by the Mae 

Fah Luang Ethics Committee on Human Research (Approval No. EC 24008-20). Eligible participants 

provided informed consent, acknowledging the study’s purpose, risks, and potential publication of 

images. The exclusion criteria were pregnancy, lactation, psychiatric disorders, autoimmune 

diseases, HIV, allergies to ultrasound gel, facial vascular malformations, and a history of fat grafting, 
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thread lifting, or facial surgery. Participants could withdraw at any time, particularly in cases of 

adverse reactions to the ultrasound gel, such as itching or burning. Researchers also reserve the 

right to terminate participation in cases of severe allergic reactions. 

 

Study Procedure and Ultrasound Scanning 

Eligible volunteers provided informed consent before enrollment. Data collection involved 

high-frequency ultrasound scanning (VENUE, GE Healthcare, USA) using a hockey-stick probe (2.5–

16.8 MHz). Before scanning, the faces of the participants were cleansed, and ultrasound gel was 

applied to the temporal regions. 

Ultrasound was performed perpendicularly (T1, T2) and parallel (T1, T3) to the temporal 

crest to assess the periosteum, deep temporal artery, and soft tissue layers (Figure 1a, 1b). Each 

session lasted for 10–15 minutes, after which the gel was removed and the face was rinsed. 

The temporal soft tissue layers were analyzed, and measurements were taken for both the 

left (LT) and right (RT) regions under two conditions: with and without filler injection. Depth 

variables included D1 (skin thickness), D2 (subcutaneous layer), D3 (SMAS layer), D4 (temporal 

bone), and D5 (temporalis muscle) (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Probe positioning and measurement layers: (a) Perpendicular scanning at points T1 and 

T2 and (b) Parallel scanning at points T1 and T3 along the temporal crest  

Source: Adobe Systems (2021) 

a 

b 
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Figure 2. Temporal soft tissue layers for ultrasound assessment, with depth measurements: 1 = 

D1, 2 = D2, 3 = D3, 4 = D4, and 5 = D5. 

 

All ultrasound assessments were performed under a single experienced radiologist with 

extensive expertise in musculoskeletal and facial ultrasound. To evaluate intra-observer reliability, 

a subset of 10 participants (30%) was re-measured after a 1-week interval under identical imaging 

conditions. Additionally, standardized protocols for probe positioning and anatomical landmark 

identification were followed to enhance the measurement validity. 

 

Data collection and analysis 

All data were recorded in the case record form, including demographic information such as 

gender, age, marital status, underlying diseases, allergy history, and history of temporal procedures. 

Ultrasound imaging was performed using the Venue (GE Healthcare, USA) machine to measure the 

depth and position of deep temporal arteries and soft tissues in centimeters. Additionally, images 

of both temporal regions were captured for data analysis, and each region was manually mapped 

by the investigator. Descriptive statistics were used to summarize general demographic data, 

including gender, underlying diseases, allergy history, and history of temporal procedures. 

Quantitative data, such as age and the depth and position of temporal arteries and soft tissues, were 

analyzed and presented as means, standard deviations, maximum values, and minimum values. 
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Furthermore, the distribution of outcomes was examined based on age and history of filler and non-

filler injections. 

Descriptive statistics, including means, standard deviations, and frequency distributions, were 

used to summarize and present the anatomical measurements across the study groups. This 

approach was appropriate given the descriptive and exploratory nature of the study, which aimed 

to characterize the anatomical features of the temporal region in a specific population without 

testing hypotheses for group differences. The use of descriptive statistics allowed for the clear 

presentation of structural patterns and variations, which is consistent with similar anatomical 

studies that focus on observational data rather than inferential comparisons. Mann-Whitney U test 

was performed (see Table 5). 

Quantitative data on temporal region soft tissue thickness (D1–D5), artery depth (D6), and 

artery position (D7) were analyzed. Data analysis was performed using RStudio (v2024.12.1+563, 

"Kousa Dogwood") and Quarto (v1.5.57) (RStudio, PBC; https://www.r-project.org/). Data were 

imported from Excel and grouped based on the history of filler injection (Filler vs. Non-Filler). 

For each anatomical position (T1PP, T2PP, T1PL, T3PL), Mann–Whitney U test was conducted to 

compare the mean values of D1–D6 between the groups. Descriptive frequencies for artery position 

(D7) were tabulated, and exploratory trends were identified. Statistical significance was set at p < 

0.05. 

 

RESULTS AND DISCUSSION 

General Characteristics of the Participants 

This study included 33 participants (66 temporal regions) who visited Mae Fah Luang 

University Hospital in Bangkok over 1 month (March–April). Table 1 summarizes the demographic 

characteristics, including gender distribution, age, and history of filler injections. 

Among the participants, 15.15% were male (n = 5) and the majority, 84.85% (n = 28), were 

female. The mean age of all participants was 33.42 ± 6.38 years (range, 25–46 years). Participants 

were further categorized into two age groups: 45.45% (n = 15) were between 25 and 30 years old 

and 54.55% (n = 18) were older than 30 years. 

Regarding filler history, 30.30% (n = 10) of the participants had previously undergone filler 

injections, with an average filler duration of 32.4 ± 24.53 months (ranging from 6 to 72 months). 

The remaining 69.70% (n = 23) had no history of filler injections. Among those who had received 

fillers, the gender distribution was as follows: 80.00% female and 20.00% male. In the non-filler 

group, 86.96% were female and 13.04% were male. The mean age was similar between the two 

groups, with those in the filler group averaging 34.00 ± 6.15 years and those in the non-filler group 

averaging 34.17 ± 6.49 years. 

These findings indicate that most participants were female and that a substantial proportion 

had no prior filler exposure. The results also suggest that individuals who had received fillers 

maintained them for various durations, emphasizing the variability in filler use. A more detailed 

breakdown of these characteristics is presented in Table 1. 

 

Table 1. Demographic characteristics of the study participants (n = 33), including age, sex, and 

history of esthetic procedures. 

Characteristics 
History of the filler Total  

Yes (n = 10) No (n = 23) (n = 33)  

Gender, n (%)     

Male 2 (20.00) 3 (13.04) 5 (15.15)  
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Characteristics 
History of the filler Total  

Yes (n = 10) No (n = 23) (n = 33)  

Female 8 (80.00) 20 (86.96) 28 (84.85)  

Age (years), Mean±SD  34 ± 6.15  34.17 ± 6.49  33.42 ± 6.38   

 (min - max)  (25 - 43)  (25 - 46)  (25-46)  

25–30 years old, n (%) 4 (40.00) 11 (47.83) 15 (45.45)  

> 30 years old, n (%) 6 (60.00) 12 (52.17) 18 (54.55)  

Duration (months) of filler 

injection Mean ± SD (Min-Max) 

32.4± 24.53  

(6 - 72) 

 

N/A 

 

- 

 

 

Comparison of Soft Tissue Thickness in the Filler and Non-Filler Injection Groups 

Tables 2a and 2b present the soft tissue thickness measurements at various depths for the 

left temporal (LT) and right temporal (RT) regions under filler and non-filler conditions. The 

measurements were categorized into five depth variables: D1 (skin thickness from surface to fat), 

D2 (subcutaneous layer from subdermal to SMAS), D3 (SMAS from skin surface to SMAS layer), D4 

(temporal bone from skin surface to bone), and D5 (temporalis muscle thickness). Across all 

positions, filler injections resulted in slightly lower D4 values in most cases compared with the non-

filler group, suggesting minor alterations in soft tissue structure. However, the overall thickness 

patterns remained similar between LT and RT, with slight variations in specific layers, such as the 

temporal bone (D4) and temporalis muscle (D5). 

 

Table 2a. Mean soft tissue thickness (in mm) in the temporal region of the filler injection group 

(n=10), measured via high-frequency ultrasound. 

 

Area 
Left Temporal (LT) Right Temporal (RT) 

Min Max Mean±SD Min Max Mean±SD 

Temporal 1 Perpendicular (T1PP) 

D1 0.12 0.16 0.13±0.01 0.12 0.16 0.13±0.01 

D2 0.12 0.16 0.14±0.01 0.12 0.16 0.14±0.01 

D3 0.26 0.36 0.30±0.03 0.26 0.37 0.31±0.04 

D4 0.85 1.28 1.07±0.16 0.80 1.65 1.20±0.27 

D5 0.38 0.66 0.52±0.10 0.34 0.78 0.55±0.12 

Temporal 2 Perpendicular (T2PP) 

D1 0.12 0.16 0.13±0.01 0.12 0.16 0.13±0.01 

D2 0.10 0.17 0.13±0.02 0.12 0.17 0.14±0.02 

D3 0.24 0.40 0.30±0.04 0.26 0.40 0.31±0.04 

D4 0.56 1.14 0.90±0.20 0.56 1.26 0.92±0.23 

D5 0.22 0.60 0.44±0.15 0.22 0.71 0.43±0.13 

Temporal 1 Parallel (T1PL) 

D1 0.12 0.16 0.13±0.02 0.12 0.16 0.13±0.01 

D2 0.11 0.16 0.14±0.02 0.11 0.17 0.14±0.02 

D3 0.24 0.32 0.29±0.03 0.26 0.40 0.30±0.05 

D4 0.74 1.97 1.07±0.38 0.81 1.81 1.19±0.28 

D5 0.25 1.12 0.51±0.26 0.28 0.77 0.55±0.15 
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Area 
Left Temporal (LT) Right Temporal (RT) 

Min Max Mean±SD Min Max Mean±SD 

Temporal 3 Parallel (T3PL) 

D1 0.12 0.16 0.13±0.01 0.12 0.16 0.13±0.01 

D2 0.10 0.17 0.14±0.02 0.10 0.17 0.14±0.01 

D3 0.26 0.36 0.32±0.03 0.26 0.40 0.33±0.05 

D4 0.99 1.88 1.51±0.28 0.14 2.19 1.40±0.57 

D5 0.48 1.09 0.72±0.21 0.36 1.09 0.75±0.26 

*Note: D1: Skin thickness: from the skin surface to fat; D2: Subcutaneous layer: from the subdermal 

layer to the SMAS layer; D3: SMAS: from the skin surface to the SMAS layer; D4: Temporal bone: 

from the skin surface to bone; D5: Temporalis muscle thickness. The unit of thickness is centimeters. 

 

Table 2b. Mean soft tissue thickness (in mm) in the temporal region of the non-filler injection 

group (n=23), measured via high-frequency ultrasound. 

Area 
Left Temporal (LT) Right Temporal (RT) 

Min Max Mean±SD Min Max Mean±SD 

Temporal 1 Perpendicular (T1PP) 

D1 0.12 0.16 0.13±0.01 0.12 0.16 0.14±0.01 

D2 0.10 0.18 0.14±0.02 0.10 0.18 0.14±0.02 

D3 0.26 0.39 0.31±0.04 0.26 0.37 0.31±0.03 

D4 0.63 1.82 1.17±0.28 0.75 2.05 1.23±0.32 

D5 0.34 0.94 0.56±0.15 0.24 0.98 0.55±0.18 

Temporal 2 Perpendicular (T2PP) 

D1 0.12 0.16 0.13±0.01 0.12 0.16 0.14±0.01 

D2 0.10 0.19 0.13±0.02 0.10 0.17 0.14±0.02 

D3 0.24 0.43 0.30±0.04 0.26 0.38 0.31±0.04 

D4 0.54 1.42 0.90±0.22 0.49 1.73 0.93±0.31 

D5 0.17 0.85 0.41±0.15 0.17 0.78 0.42±0.17 

Temporal 1 Parallel (T1PL) 

D1 0.12 0.16 0.13±0.01 0.12 0.16 0.14±0.01 

D2 0.10 0.17 0.14±0.02 0.10 0.18 0.14±0.02 

D3 0.26 0.38 0.31±0.04 0.26 0.39 0.32±0.04 

D4 0.58 1.70 1.07±0.27 0.73 1.64 1.20±0.25 

D5 0.20 0.80 0.47±0.16 0.29 0.87 0.54±0.17 

Temporal 3 Parallel (T3PL) 

D1 0.12 0.16 0.14±0.01 0.12 0.16 0.14±0.01 

D2 0.10 0.18 0.14±0.02 0.10 0.17 0.14±0.02 

D3 0.26 0.43 0.32±0.04 0.24 0.43 0.32±0.05 

D4 1.00 1.99 1.47±0.26 0.78 2.18 1.49±0.30 

D5 0.42 1.07 0.66±0.16 0.37 0.95 0.68±0.14 

*Note: D1: Skin thickness: from the skin surface to fat; D2: Subcutaneous layer: from the subdermal 

layer to the SMAS layer; D3: SMAS: from the skin surface to the SMAS layer; D4: Temporal bone: 

from the skin surface to bone; D5: Temporalis muscle thickness. The unit of thickness is centimeters. 

 

Depth and Position of the Deep Temporal Artery 

Table 3 and Figure 3 present the measurements of the deep temporal artery (D6) at four 

positions: Temporal 1 Perpendicular (T1PP), Temporal 2 Perpendicular (T2PP), Temporal 1 

Parallel (T1PL), and Temporal 3 Parallel (T3PL). Measurements are provided for both left temporal 



J. Heal. Biomed. Sci. 

9 
 

(LT) and right temporal (RT) regions, comparing conditions with and without filler injections. 

Overall, the results indicate considerable variability in the deep temporal artery depth across 

different measurement points (T1PP, T2PP, T1PL, and T3PL) and between conditions with and 

without filler injection. In the filler injection group, the left temporal (LT) region generally exhibited 

higher mean distances compared to the right temporal (RT) region, with notable variability. 

Specifically, T2PP in the LT region had the highest mean depth (1.13 ± 0.90 cm), whereas T1PL in 

the RT region had the lowest mean depth (0.44 ± 0.48 cm). In the non-filler group, the 

measurements showed more balanced depth values between LT and RT, with T2PP in the RT region 

having the highest mean depth (1.06 ± 0.86 cm). Across all conditions, depth variability was evident, 

suggesting individual anatomical differences and potential effects of filler injections on arterial 

positioning. 

Table 3. Depth and position of the deep temporal artery in the temporal fossa among Thai adults 

(n = 33), stratified by injection plane. 

Position 
Left Temporal (LT) Right Temporal (RT) 

Min Max Mean±SD Min Max Mean±SD 

Filler injection (n=10) 

T1PP 0 2.07 1.07±0.85 0.00 1.38 0.42±0.53 

T2PP 0.00 2.32 1.13±0.90 0 2.06 0.66±0.89 

T1PL 0.00 2.09 0.65±0.60 0.00 1.50 0.44±0.48 

T3PL 0.00 2.35 0.78±0.88 0.00 2.11 0.62±0.84 

Non-filler injection (n=23) 

T1PP 0.00 2.23 0.97±0.77 0.00 2.20 0.92±0.89 

T2PP 0.00 2.34 0.71±0.89 0.00 2.36 1.06±0.86 

T1PL 0.00 2.42 0.74±0.81 0.00 2.28 0.69±0.72 

T3PL 0.00 2.35 0.65±0.84 0.00 2.24 0.67±0.80 

*Note: D6: Deep Temporal artery; measure the distance from the temporal crest to the artery (in 

centimeter). 

 

 
Figure 3. Display bar graph and error bar showing the depth of the right and left Temporal artery 

at the T1PP, T2PP, T1PL, and T3PL, including a history of filler injection. 

 

Position of the Deep Temporal Artery 

Table 4 summarizes the position of the deep temporal artery at different measurement 

points (T1PP, T2PP, T1PL, and T3PL) on both the left (LT) and right (RT) temporal sides, comparing 

filler and non-filler injection cases. The ultrasound images are shown in Figure 4. 
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Temporal Perpendicular Positions (T1PP & T2PP) 

The artery was most commonly located above the periosteum in the filler injection group, 

with frequencies ranging from 30% to 60% across sites. The highest occurrence of an absent artery 

was observed at T3PL (50% on the LT and 40% on the RT). In contrast, placement beneath the 

temporal muscle’s deep surface was least frequent, particularly at T3PL (0% LT, 20% RT). 

A similar trend was observed for the non-filler injection group, with the most common 

position above the periosteum, except at T2PP (43.48% LT, 30.43% RT) and T3PL (39.13% LT, 

21.74% RT), where absent arteries were also frequently noted. The absence of the artery was 

highest at T3PL (52.17% LT, 60.87% RT), whereas positioning beneath the temporal muscle was 

more common at T1PP (21.74% LT, 34.78% RT) and T2PP (13.04% LT, 34.78% RT). 

 

Temporal Parallel Positions (T1PL & T3PL) 

In the filler injection group, the artery was predominantly above the periosteum at both 

T1PL (50% LT, 50% RT) and T3PL (50% LT, 40% RT). Absent arteries were observed in 20%–50% 

of cases, with the highest frequency at T3PL (50% LT, 40% RT). 

In the non-filler injection group, the above-periosteum position remained the most 

frequent at T1PL (60.87% LT, 43.48% RT), but at T3PL, the absent artery was the most common 

(52.17% LT, 60.87% RT). The beneath-muscle position was the least frequent across all sites, 

occurring in 8.70%–21.74% of cases. 

Overall, the results indicate that the artery is most often located above the periosteum but 

varies based on the site and history of injection. The absence of the artery is more frequent in non-

filler cases, particularly at the T3PL. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Ultrasound detected the deep temporal artery: (a) above the periosteum and (b) 

beneath the temporal muscle’s deep surface  

a 

b 
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Table 4. Comparison of anatomical layer thickness in the temple area between participants with and without a history of filler injection. 

Side/Position/Group 
Left Temporal (LT)  Right Temporal (RT) 

T1PP T2PP T1PL T3PL  T1PP T2PP T1PL T3PL 

Filler injection (n=10)          

 - Beneath the deep surface of the temporal 

muscle’s deep surface n(%) 

2(20) 1(10) 3(30) 0  1(10) 2(20) 3(30) 2(20) 

 - Above the periosteum  n(%) 6(60) 6(60) 5(50) 5(50)  4(40) 3(30) 5(50) 4(40) 

 - Absent artery  n(%) 2(20) 3(30) 2(20) 5(50)  5(50) 5(50) 2(20) 4(40) 

           

Non-filler injection (n=23)          

 - Beneath the temporal muscle’s deep surface  

n(%) 

5(21.74) 3(13.04) 3(13.04) 2(8.70)  8(34.78) 8(34.78) 5(21.74) 4(17.39) 

 - Above the periosteum  n(%) 12(52.17) 10(43.48) 14(60.87) 9(39.13)  8(34.78) 7(30.43) 10(43.48) 5(21.74) 

 - Absent artery  n(%) 6(29.09) 10(43.48) 16(69.56) 12(52.17)  7(30.43) 9(39.13) 8(34.78) 14(60.87) 
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Impact of Filler on Tissue Thickness 

As shown in Table 5, Independent t-tests comparing tissue thickness measurements (D1–

D5) between the Filler and Non-Filler groups at four anatomical positions (T1PP, T2PP, T1PL, 

T3PL) revealed no statistically significant differences (p > 0.05) for all variables. However, the 

subcutaneous tissue thickness (D2) at position T1PL showed a trend toward increased thickness in 

the filler group (mean = 0.143 cm) compared to the non-filler group (mean = 0.135 cm), 

approaching significance (p = 0.075). These results suggest that filler injection does not significantly 

alter most soft tissue thickness parameters in the temporal region, although localized changes in 

subcutaneous tissue may occur. 

 

Table 5. Comparison of tissue in the temporal region  

thickness (D1–D5) between the filler and non-filler groups across the anatomical positions 

Position Variable Filler Mean (cm) Non-Filler Mean (cm) p-value 

T1PP D1 0.135 0.135 0.891 

 D2 0.140 0.138 0.750 

 D3 0.310 0.306 0.757 

 D4 1.115 1.211 0.123 

 D5 0.537 0.555 0.576 

T2PP D1 0.134 0.134 0.923 

 D2 0.139 0.134 0.399 

 D3 0.303 0.301 0.798 

 D4 0.893 0.935 0.488 

 D5 0.424 0.428 0.915 

T1PL D1 0.134 0.135 0.889 

 D2 0.143 0.135 0.075 

 D3 0.311 0.304 0.472 

 D4 1.174 1.148 0.755 

 D5 0.585 0.518 0.175 

T3PL D1 0.134 0.136 0.630 

*Note: D1: Skin thickness: from the skin surface to fat; D2: Subcutaneous layer: from the subdermal 

layer to the SMAS layer; D3: SMAS: from the skin surface to the SMAS layer; D4: Temporal bone: 

from the skin surface to bone; D5: Temporalis muscle thickness. The unit of thickness is centimeters. 

 

Discussion 

The temporal region is highly vulnerable and plays a significant role in facial esthetics. 

Temporal hollowing can make individuals appear tired, aged, and less approachable. Although it 

can affect people of all ages, it tends to worsen with aging, making corrective interventions 

essential. The temporal area resembles a scallop when viewed laterally, with the zygomatic arch at 

the base, the lateral orbital bone and auricle forming the sides, and the fan-shaped temporal crest. 

Due to its unique spatial structure, depression typically occurs in the medial portion of the waist, 

within the area bounded by points T1 to T2 and T3. The temporal bone forms a pronounced 

convexity where it significantly protrudes near the lateral orbital rim. The depression is shallower 

at the rear and deepest at the medial waist. Additionally, the zygomatic arch and temporal bone are 

separated by a wide space, and the unsupported masseter muscle beneath allows the fat pad to 

easily descend, contributing to the region’s hollowing. 

However, filler injections in this region carry significant risks due to the complexity of the 

temporal anatomy. Understanding the distribution and depth of soft tissues over time is crucial for 



J. Heal. Biomed. Sci. 

13 
 

safe and effective treatment. Although cadaver studies have provided valuable insights into tissue 

composition (Moss et al., 2000), they cannot precisely determine tissue depth. In this regard, high-

frequency ultrasound is a valuable tool, allowing for accurate assessment of the thickness of the 

temporal anatomical structures, including the skin, subcutaneous layer, SMAS, temporalis muscle, 

and temporal bone. This knowledge enables precise spatial localization during surgical and non-

surgical interventions, thereby improving safety and outcomes. 

The current study highlights significant structural variations in the filler and non-filler 

groups, particularly in the deeper tissues. The observed differences align with Funt and Pavicic 

(2015), who found that filler injections alter the characteristics of deeper tissues, likely due to 

fibrosis or edema. Ultrasound detection at T1PP revealed thinner soft tissue in filler-injected 

subjects, which may be due to prolonged filler retention (up to 72 months). 

Lamb and Surek (2018) identified T1 as a safe injection zone located 1 cm above the 

supraorbital rim along the temporal fusion line. However, using ultrasonography, our findings 

indicate the deep temporal artery at this site, contradicting prior assumptions and emphasizing the 

need for individualized assessment. This aligns with de Sanctis et al. (2021) and Zaree et al. (2023), 

who advocated for customized injection strategies based on detailed anatomical mapping. 

The observed variability in tissue thickness and arterial positioning underscores the 

importance of meticulous pre-procedural planning. Using ultrasound for individualized anatomical 

mapping can significantly enhance both safety and esthetic outcomes in TF procedures. 

 

Limitations and Future Research Directions 

This study is limited by its relatively small sample size and cross-sectional design, which 

may restrict the generalizability of the findings to broader populations. In addition, all 

measurements were performed by a single operator, and intra-observer reliability was not formally 

tested. Future studies should consider employing larger, multicenter cohorts and including diverse 

ethnic groups to assess anatomical variability across populations. Further research could use 

longitudinal designs to observe anatomical changes over time, particularly in relation to repeated 

filler use. Moreover, integrating other imaging modalities, such as magnetic resonance imaging 

(MRI) or 3D ultrasound, could enhance the anatomical resolution and validation of vascular 

structures in relation to aesthetic landmarks. These directions will help refine clinical protocols and 

deepen the theoretical understanding of soft tissue dynamics in esthetic procedures. 

 

CONCLUSION 

This study offers both theoretical and practical contributions to facial anatomy and aesthetic 

clinical practice. Our findings support the integration of ultrasound imaging into routine aesthetic 

procedures, particularly for temporal filler injections, to improve patient safety and injection 

precision. Clinicians are encouraged to use real-time ultrasound to identify vascular structures and 

tissue depth, especially in patients with a history of filler treatments. From a policy and training 

perspective, these findings suggest the need to update educational curricula and clinical training 

protocols to include ultrasound-based anatomical assessment techniques. Theoretically, the study 

contributes to health care knowledge by refining anatomical understanding of the temporal region 

in the Thai population, revealing potential population-specific variations in soft tissue thickness 

and artery location. These variations may challenge assumptions based on Western anatomical 

models and should inform localized clinical guidelines and future research frameworks. This study 

reinforces the need for healthcare regarding ultrasound guidance in aesthetic procedures, 

particularly for Thai patients, to mitigate the risks associated with vascular anatomy variability. 
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